
from subionospheric sources through a highly irregular ionosphere at frequencies 
both above and below the gyrofrequency, as proposed by Singh and Russell [1986]. 
Some indications of the existence of a candidate local mechanism have been found 



The debate thus far has been dominated by the results of statistical studies [Russell et al., 1988; 
Scarf et al., 1987; Taylor et al., 1985; Scarf and Russell, 1988; Taylor and Cloutier, 1988; Taylor and 
Cloutier, 1987; Singh and Russell, 1986; Russell et al., 1988; Taylor et al., 1989; Russell, 1989; Scarf 
and Russell, 1983], although attention has also been given to details of the instrument response 
to wave bursts [Taylor et al., 1979; Scarf et al., 1980; Taylor and Cloutier, 1988], to the direction 
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3. Subionospheric wave sources are impulsive (wideband), occur randomly in time, and produce 
signals that vary randomly in intensity. 
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the broadening of signals due to the finite bandwidth of each of the channels will be measurable 



it can be shown that the amplitude of the pulse due to frequency components arriving after delay 
t g is given by 



Figures 3d, 3e, and 31 show, respectively, the travel time ditlerence between iuu nz ana mu nz 
signals, the pulse widths at the two frequencies, and the relative amplitude of the 730 Hz channel 
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where A(t), and D(t) are randomly varying parameters due to random variations in the intensity 
and occurrence patterns of the source impulses (Assumption 3). 

If wave bursts occur in close succession, the randomness in their individual amplitudes and 
occurrence times can be averaged out, provided that the medium parameters remain constant over 
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(ii) The wave normal angle was outside the resonance cone for 100 Hz ( 0 > 0 re4 (lOO)). Signals 


O 


5 (g) and (k) in which the wave normal condition was met for both 100 Hz and 730 Hz. On both 
days the magnetic field was between 30 and 40 nT. The wave normal angle was between 15° and 
28° for orbit 502, and between 15° and 39° for orbit 526, giving ^“*( 730 ) ~ 100 — 1000. 

The polarization test. 



The data in category (b) above were not consistent with whistler mode propagation for any of 
the four frequency channels. The main features of these data were: 
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frequency character were selected, the inference being that the waves propagated to the satellite 
by some other mechanism. The present study has provided a way of substantially widening the 
physical grounds in terms of which the data are categorized, and thus offers a basis for deeper 
inquiry into possible source/propagation mechanisms. 
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Another perspective on the apparently non-propagated class of PVO radio bursts is suggested 
by work on plasma transition regions. A recent study [Eastman, 1989] points out that such re- 
gions abound in space and astrophysical plasmas. Called plasma boundary layers, the regions are 
characterized by (1) high spatial gradients An, ABq, A T and AV, (2) enhanced wave activity 



with low-and-high-frequency electrostatic and electromagnetic emissions, (3) changes in plasma /3, 




eophys. Res., 92 , 12411, 1987. 
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Figure 1. Possible propagation paths from a subionospheric source of electromagnetic radiation to 
Pioneer Venus Orbiter (PVO). 
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Figure 6. (a) The predicted spin fading for the 100 Hz signal at 09:28:55 UT for orbit 526 when 
the wave normal direction was fairly steady (Figure 4 (k)). (b) The predicted spin fading and data 
averaged over four spin cycles. The spin period is 12 s. Well defined spin fading at twice the spin 
frequency, as predicted theoretically is seen in the averaged data. 



Figure 7. (a) The predicted spin fading for 1-00 Hz signals during orbit 086. (b) The averaged spin 
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